This research paper aims to provide an empirical validation of the impact of human capital accumulation and labour market institutions on productivity growth. The primary objective of this study is to analyse economic and employment growth tendencies in the period between 1985 and 2007 in various OECD member countries. In our estimations we followed a specific taxonomy to identify the features of output per capita growth in different labour-skilled branches. Besides determining the sectoral differences of labour demand by standard comparative statistics, we used a dynamic panel regression method in our estimations to investigate the relationships between employment, human capital, labour institutions and output per capita. All in all, we were able to conclude that the high-skilled branches have achieved better economic growth performance than the lower-skilled ones in most of the OECD countries. Analysing the time series panel data of these countries our results also yield valid relationships between the level of education, labour unions and productivity growth in different branches.
INTRODUCTION
The contribution of labour to economic growth became especially popular in historical research after the rise of human capital theories advocated by Becker (1964) and Schultz (1961) and growth theories first formalised by Solow (1956) . The notion of human capital arose out of the awareness that physical capital accumulation alone was not enough to explain long run economic growth. As Nakamura (1981:263) defines human capital as 'labour skills, managerial skills, and entrepreneurial and innovative abilities -plus such physical attributes as health and strength…', it is often implicitly referred to as formal and informal education. Later, many social indicators such as educational enrolments, average years of education and life expectancy became combined under the common term 'human capital'. However, it can also include such factors as the costs of raising children, health etc. (Földvári -Leeuwen 2007) .
Meanwhile, the early years of 1970s and later the oil crisis eventually revealed that it takes more than just physical and human capital to generate economic growth. This made it possible to introduce institutions into new theories dealing with endogenous economic growth. But, unlike the neo-classical approach long-run economic growth should be determined within the models rather than being exogenously assumed (Czeglédi 2010) . The perspective of endogenous growth theories also claimed that the most important mechanisms by which labour market institutions 1 can affect productivity growth operate mainly through physical and human capital accumulation (Barro -Sala-i-Martin 1997) . However, since then, serious debates have taken place in an attempt to explain the role of institutions. Although, as North (1991) claimed, institutions matter, essentially no clear theoretical consensus has yet emerged to answer how they might impact on productivity, nor what kind of characteristics they should have in economies.
The purpose of this research study aims to investigate the valid relationships between employment, human capital accumulation, institutions and productivity growth. In our hypothesis, we assumed that productivity growth varies in the performance of different labour-skilled employees. The rest of this paper is structured as follows. In the next sections we will briefly describe the features of output and employment growth with common descriptive statistics. In our estimations we followed a specific taxonomy to identify the characteristics of output and employment growth tendencies in different labour-skilled branches over the previous decade.
Then we will demonstrate a dynamic regression model with cross-industry panel data in order to investigate how employment, the level of education, the unions etc. affects economic growth. The paper ends with some policy implications and a conclusion. Economists generally work with relatively easy collectable datasets that consist of a large number of countries to reflect causality between education and economic growth. Therefore, one of the popular methods 4 used to proxy human capital is the educational stock approach.
THE DATABASES USED AND THE LABOUR-SKILLED TAXONOMY
An early example of this supplemented the human capital included in growth accounting exercises with such categories as age and education to account for the heterogeneity of labour (Denison 1967 
ECONOMIC AND EMPLOYMENT GROWTH SECTORAL TENDENCIES
The purpose of this section is to describe the labour demand structure of industries in the As Figure 1 . suggests, the greatest growth of value added occurred in most of the highskilled (HS and HIS) and the smallest rate of output growth was typical in the low-skilled (LIS and LS) industries. Obviously, cross country variation ranged from 1 to 11 per annum.
Although Figure 2 . reflects the same output tendencies in Hungary in the period between 1995 and 2007, in some other Visegrád Group member states (namely Poland, the Czech Republic and Slovakia) there was a much larger proportion of value added growth in low-skilled industries than in the high-skilled ones. These countries are famous for the vigorous production of machinery and for vehicle engineering industries, which improved more markedly than the EU-15 averages of low-skilled (LS) branches. The average annual employment growth rates in (HS) and (HIS) branches, in all examined OECD countries, were greater than in the lower skilled (LIS and LS) ones. This implies the increasing role of human capital in labour demand. Furthermore, employment growth was controversially negative in several OECD countries in the low-skilled (LS) industries. Thus, in the Visegrád Group it decreased more than the EU-15 averages. Meanwhile, we should also mention that probably thanks to the expansion of (LIS) branches in Hungary and Slovakia, the need for workers in these countries in the period between 1996-2007 was three or four times greater. Industry structure should be described by using the distribution of output and employment within the aggregate level of each country. When we estimated employment performance, the same tendencies in sectoral shifts also seemed to occur. Although, in the examined period the employment share of (HS) branches obviously increased and in (LS) sectors decreased in all EU-15 5 and Visegrád Group countries, in spite of the decreasing demand for low-skilled workers, there was increasing need for intermediate low-skilled (LIS) workers in Hungary (32% increasing to circa 36%) and Slovakia (from 33% to 41%). These tendencies could be probably linked to the increasing role of machinery and engineering sectors in these countries. 5 The EU-15 average increased in HS sectors from 28 to 44 per cent.
PRODUCTIVITY CHANGES: ECONOMETRIC EVIDENCE
In the neo-classical growth models, developed from the 1950s by Solow (1956) , no special attention was given to labour market institutions. Basically, it was argued that the growth of physical capital accumulation had an effect on the growth of GDP. Thus the unexplained determinant of this model, labelled Total Factor Productivity (TFP), could not be measured directly so it was approximated by the residual from growth accounting. This made it possible to introduce institutions into new theories dealing with endogenous economic growth. But, unlike the approach in the neo-classical model, long-run economic growth should be determined within the models rather than being exogenously assumed.
In the first human capital augmented models, pioneered by Lucas (1988) , human capital was inserted as a factor of production similar to physical and labour accumulation. The consequence of this extension of the original Solow-model with human capital was that GDP growth was positively influenced by the growth of human capital. Human capital in this way exemplifies the skills, which are embodied in a worker. Hence, human capital is a rival good and excludable (Barro -Sala-i-Martin 2004) . In another model, pioneered later by Romer (1990) , the neo-classical growth model was followed in the sense that technological change causes long-run growth. Here, the effect of technological growth works on GDP growth through the level of human capital. In this case human capital produces new technologies directly because it is used as an input in R&D related activities and seen as the skills (knowledge and ideas) that are embodied in a worker. Consequently, in the latter case human capital is non-rival and partly-excludable. Although, most empirical results found that the effect of the accumulation of human capital on GDP growth seems to be noticeable, investment in capital goods, education, and technology alone will not produce economic growth (Gwartney et al. 1999) . Furthermore, the effect of the growth of human capital on economic growth is usually reflected by low positive and significant coefficients (Barro -Lee 1993), (Cohen -Soto 2001), Krueger -Lindahl 2001) and (Portela et al. 2004) , except in the famous study of Benhabib and Spiegel (1994) . Now, we begin by briefly reviewing what kind of relationship exists between productivity and human capital. First, we focus on a well-known human capital augmented implication, promoted by earlier Mankiw et al. (1992) , for cross-county data. We assume a Cobb-Douglas production function, so production at time [t] can be written as: 
At the moment, the model of Equation 2. is fundamentally a steady-state version of the traditional Solow-model and it should only be related to the level and not the growth of income. Meanwhile, a channel for the impact of industrial structure on aggregate economic growth refers to the indirect effects that might be generated by positive externalities between industries. The higher aggregate income also allows for more public and private investment in complementary institutions, e.g. for research and education etc., (Peneder 2002) . The descriptive analysis could only detect the direct contribution to aggregate growth performance of structural shifts at the industry level. Hence, many economic models suggest that current economic performance depends upon past behaviour including as elements persistence, partial adjustment, etc. (Verbeck 2001). Therefore, we estimate a dynamic model specification in a sectoral approach to capture the importance of measuring the indirect effects, which is why we must implement the lag structures of the variables in our econometric analysis.
After having demonstrated the existence of a systematic relationship between the industrial structure of labour demand and income level, we will now examine the impact of education level and labour market institutions on economic growth per capita. Taking into account new endogenous growth theories, our model includes the lagged dependent variables among the repressors. A dynamic specification requires the special instrumentation of the empirically offered GMM estimators, developed by Arellano and Bond (1991) . Although, theoretically the two-step estimators should be preferred (Windmeijer 2005) , because of the empirical problems of the downward biased standard errors, the one-step estimators were used in our calculations. These methods employ lagged levels of the dependent and predetermined variables, as well as differences between the exogenous variables as instruments.
In our dynamic model the economy tends toward long run equilibrium. The extent of economic growth generally affects the rate at which per capita output approaches its steady state value. After taking the first differences of Equation 2, our basic model assumes the following formula, which is tested in each of the different labour-skilled sectors:
Note: Δvar -variable in first differences, Δvar t-1 -lagged differences, ln -in logarithm.
The variables refer to the following. The independent variable here is the ratio of a real GVA Employment protection legislation (EPL) is a set of mandatory restriction governing the dismissals of employees (Boeri et al. 1999) . Their main purpose is to increase the volume and stability of employment. Essentially, EPL regulations may affect the equilibrium level of employment and productivity growth. (Cahuc -Zylbelberg 2010) . Thus, Ebbinghaus and Wisser (2000) also reported that the 'de-unionization' was concentrated mostly in AngloSaxon countries, where union density in the non-market oriented sectors was five times higher than in market economies. These facts confirm that an increase in union density reduces employment in these sectors. Heteroscedasticity robust z-statistics are in parentheses. b Over-identifying restrictions valid chi-squares. Letters in the upper index refer to significance: ***: significance at 1 per cent, **: 5 per cent, *: 10 per cent. Pvalues without an index mean that the coefficient is not significant even at the 10 per cent level.
As we can see from our results, the effect of unions on the growth of productivity does not seem to be large. The effect of a 1% increase in the level of union density results in a decrease in the growth of GDP per capita was ranged between minus 0.07 and 0.15 percentage points in each sector. Nevertheless, there are negative coefficients in all branches, so labour unions are obviously controversially correlated with productivity growth in both of the sectors.
Although, there is no significant relationship between ALMP, EPL and economic growth per capita in our dynamic model specification, several additional research directions have emerged in this study. First, (1) we argue that the human capital theoretical perspective is relevant since it extends the achievements and the existing frontiers of macroeconomic and growth theories. These approaches stated that labour highly correlated with output growth in the long run, but they also emphasized human capital as an originating source of economic growth. Hence, the impact of primary, secondary and tertiary levels of education on productivity could be measured from this point of view. However (2), our empirical findings could only demonstrate the relationship between labour unions and productivity growth, since yet there is no unambiguous evidence to identify the impact of other institutions (i.e. unemployment benefits, minimum wages, tax wedges etc.) on output per capita in different labourskilled sectors. Thus, labour market institutions never operate in isolation. Hence, their employment effects interact with those of other institutions, so we should later examine all of them. Hopefully, our future research using these approaches could be fruitful as well.
Conclusion
In this paper we had two objectives. Our first objective was to analyse economic and employment growth tendencies for the period 1985-2007 in various OECD states. From our results we were able to claim that the greatest growth of value added in most of the OECD countries occurred in industries classified as high-skilled (HS and HIS) and the smallest rate of growth was typical in the low-skilled (LIS and LS) sectors. The average annual employment growth rates in (HS) and (HIS) branches, in all examined OECD countries, were greater than in the lower skilled (LIS and LS) ones. This implies the increasing role of human capital in labour demand. In the EU-15 countries the highest proportion of economic growth stemmed from the (HS) sectors, and the employment share in these branches was obviously increased, but in the (LS) sectors it decreased in the Visegrád Group countries as well.
The second objective was to examine the impact of human capital and labour market institutions on economic growth per capita. Our dynamic panel regression model yields a valid positive relationship between the level of education and productivity growth in the HS, HIS and LIS sectors, the only exception being the LS branch. We could also claim that union density is also negatively correlated with productivity growth in each sector.
As a consequence, we can consider the following government policies from our model representation. Given that mainstream macro policies aim to promote stable long run economic growth, we could recommend assisting the high-skilled employment branches if this affects the basic economic demand structure. In particular, our analysis suggests that policy makers must try to increase the degree of competition in labour markets; i.e. by motivating skilled workers to learn more for better productivity growth. Moreover, we believe that a lower density of labour unions is needed for better economic performance.
